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(54) PLANING FILM AND ITS PREPARATION PROCESS 

(57)Abstract: 

PROBLEM TO BE SOLVED: To prepare a film having a 
transparency and a super water-repellency/ planing 
property and retains the super water—repeilency over a 
long time, and a coating material therefor and to provide a 
preparation process therefor. 

SOLUTION: A transparent ground layer which has a 
surface having an average roughness of <100 nm and a 
maximum roughness of <1.0 jam and fine irregularities with 
an average pore size of <200 nm, is subjected to a water- 
repellent treatment using a fluororesin to yield a super 
water-repellent transparent film. By adding an appropriate 
amount of a photocatalyst to this super water-repellent 
transparent film, its super water-repellent property is 
retained over a long time. When the photocatalyst is 
titanium oxide, the appropriate amount of the 
photocatalyst is about 2 wt.%. 
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(57) [gft] 

u m«TT^iffl?LS200nm^TO»jN^aia^WT^ 




So 

fc i # k fneft^ft ® EasBtcttate * n s a« j 

[BB*H5] 7mg©*jWDC«ftB»«7aaBlTT* 30 

[»3»i9 ] ara-c*&ci*««i'r-&i(i*3H4*» 

MHORttttlMI!] 40 
[0 00 1 ] 

[000 2] 

*i©«ft6ft^ 10 0-1 10° «K©»*«ra3&*35l4 

0 -c\ fix^ju^-ftmrcaSftlta so 
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[0 0 0 3 ] coj: ^ ttffli*tt«H©fl«*a«:oc» 
rat, cn^nKo^a^S5nrt^ e nt 

T(^Lljrt6«PTF Ei7 

«*tt*WTSil*fHHl/ (««¥&-26Q172> , 

[0 004] c cr, C(DM« 150' &L±amMPiifi 

[0005] cottecb«^«[a*Mi<Dfm^#tn« 
tfcco^^rs^rffi (iattWvoi.44, no.s, 30-37 

(1996)) . McffiKm*P!FEra^&^ 

&f*K No. 571, 37-41(1998)) If) % Cn^^l^TtX^ 

[0006] iBa*tt*H«:a?iitt*f*#r*c <t#r 
at *ift*a*«. m*. bsw. &»o*iEtt*aiH& 

^jBSfcttftEHwm (Hum asm. ^ 

U>X rta«U>X, rf-^Jl/, i/-Jl>F. 3${C*fL 

[0007] LfrLttifib. &m*&tmm&*mt2m 

«c«ffflS-i±rcnK:»*«Hatff5cir 1 5 0° «± 

CDSc^^^O^^Jg^rffri^ (Journal of Aneri 
can Ceramic Society, 80[X2]3213-16(1997)) 0 £/ciS 
7 v*»(DJj^*fflC^cC^<fc>5aMtt©K 
O^TkttH^ftRLTl^ (Journal of Materials Sci 
ence, 32,4253-59(1997) ) . 
[0 00 8 ] 

[0 00 9] K«c«AK, *6©*a^*#6©JSffiCC 



[0011] 

to o i 2 ] cncc<fcor»e»ft/cSf«^a«* 

CD g Bffi»m*ffft(c»tt 5 * £ c t wmc tt * i 

[0013] ^»9ICCff«]Mcffima». 8BOT« 
fi?Ra ^100ranKT^^*ffl?LS200iTiWTC!^/h^O 
Dfl (&*$* «*aSRmax*5i.0MmaTr*SO3&J 

[0014] *)W««rtt 4 »7kttaiBBtcaa}»» 

ccs $ ft £ *ftBK©ff abcc <t o rs*»i®^}» $ n 
ru* surras** *««o?affi^»ffi*as«)K: 

MRU *©T»Cc«*ns*IIW*T*H8l©-»» 

[0015] *«IBCC«&»*tta9BH*f¥»'r zttto 
«*-&200rmKT©»tt^ 



(3) «H 2 0 0 1 - 1 5 2 1 3 8 
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[0016] MCC3fe«^i<Dffl*^*)-l*rja4ctt^JB 

ibraaoxstcflt-r <*> c ± ^ r»as ft 

[0017] JrOfttttflKB:, ##^KKT<D<fc5fcfc 

( a i ) muucjHuttt s nfcak/haflna»** 

10 <D¥-%8& $Ra^l OOn mBTt* 0 % 2 
0 0nmHTC*sa«*tta»E 
[0018] (A2) ftfcfflSRmaxsWl. Oym 
«Tr*3 (Al) IB«©j»»*«^iEK. 

[0019] rfiWiRaj so* r^fi^R 

maxj <h&K: v «»©*ffiffl3IHc«JSSS«3ft-cc» 
20 fl£RmaxJ <fclr>5<DW\ HRWCC % »/hfllH©fiSB 

[0020] (A3) mstttc&iamtfi&iksti 
n>s (ad xwt (a 2) m&vtmmTmwMm. 
[0021] ( a 4 ) afflcca**aawa $ nfc»/jN 

[0022] (a 5) mmitMm\m<t?'Z>-c$>z> 

30 (A3)^/di (A4) BBK©fflffi*1$29Jje. 

[0 02 3] (A6) (t«it{fc**>©dWW*2« 
S%II£r&£t<t£1^<tir£ (A 5) ^4g(DSffl* 

[0 024] (A7) mWKm*!m#t£2tl1t1kti* 

te&wmzmmicffiii zmm7k&m-c*> r> r , item 

MIB^Jicc>Ptbro .5ti%-2 oii°/oos 

[0 02 5 ] (A8) Bm*X£^&ft:aba»fei0n 
7 o o°cisrcora©Mffir^*3ns^i4^W'ra2oon 

[0026] (A9> m^m&zmitrz^-c&z 

Ci^fiffitS (A 8) RttO&HM. 
[0 02 7] (A 10) SuiB^*? 9t 

so am. acfmw»6tt»*<fc0iiiai*ifiLb©fc 



(4) 



OGCSHS"^ i> <D~C&> Z> (A 8) Xtt (A 9) fB4g<D*& : 
[0 02 8] (All) (A8) frh (A 1 0) 

ti^mmomm^m^wm l . 7 0 0 -eg r 

[0 02 9 ] (A 12) UIBTttHCC^Snafll* 

aw*. 7^**©a*»ir*sct*4*«ir-5 (ai 10 

1 ) iBi8©SS^ffi 0 

[0 03 0 ] (A 13) SE»#«ffi*WTSi^* 



[0 0 3 1 ] [H»*tt] j^7kt£9tratt»9&*£<D 

tt«sattflr»ffi$n&^siffl±«ttw«:ffl*tt, -rat 

^8ii^< SflmflM4tiB81M0lt (b 

[0032] mmmmi,m»mm(Dmffi<D$mft&'% 

AS-17 (CF 3 (CF 2 )7CHCH 2 Si(0Me),) £r3-f^>y 
V .„ = V ,1 +Y w COS ^ 
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[0033] *miicmz>jjmic£*)ms£2titc#§£w 

[0034]IP^ H4tt**58«C«i*tt«cJ:0ija 

C©Hfr69§6*>&J:5tt: % ^4 (a) - (c) 
&c r JB^MOOIH ©JBtt** fiittK: & -5 otitg* 
ttkJiAUTi^ ^4 (c) tcM^Ttt, to-r^KS 
o«#r*iB*s|Eff-rs«^*r»*tt <ffl»*tt) # 

[0 0 3 5] [ffl»*ttCDJ^|] 

(a> ) o tohLtcmmcttoxmteft&i&i<>b 

left*, cmcib, 4««*ft«:onrSiL«, §l*tt 

[0 0 3 6] CCT\ Btt¥»3lffl©v*nfti&fttt 
fcfc, YoungOSCCCJcOJaTOi^eciBaSn^ 

'lIIA(Dli0/cfe{C" i^^T-Wf^l-82, (199 
3)) o 

[0 0 3 7] 
[ttl ] 

(1) 



[0 0 3 8 3 5£ (i) rsv , r sl , riv«@i*-^ 
ft, Hft^Sft, ffift-aftr^o*® (Ifffi) 

[0 03 9] Hft¥?t^ffi-C(DW#?inccJ:^f±*CWa)^ 

Wa = y i v (1 + cos B ) « 2 * /" ( y 

[ 0 0 4 1 ] S (2 ) 0ttlfiE«»r. CO»J* 

ari»«^An*-r< , <oaft-«ftBira<5a© 
ft(D^Ex^^^-«cF 3 ^«i*afe^yhaffir, -ecDffl 

ttttGmN/mT?&5 (E. G. Shafrin, and W.A. Zisman, 
J. Phys. Chem., 64, 519, (1960) ; T. Nishio, M.M 
equro, K. Nakamae, M. Matsushita, and Y. Ueda, Lan 
gnuir, 15, 4321-4323(1999)) 0 
[0 04 2] CCCC*5(,>T, <2>£l£U Ot<D Tiv'C* 
^72.anN/m^±^CcKA-r^>i, 015.2° <t l » 5 



[0 040] 
[»2] 



y w) 



(2) 



±<Dmf&ft 115.2- jeLho«a*ft) *»<t9t 
oca:*, (ffiot, ctiK±©aa«i (aift, 115.2 0 

[0 04 3] CCT\ iOT*tlO«(l(Ctt*W»ar3E 
«^ttdbl!fl**rSHft«ffi©afaniB*Cc 



[0044] <m^aw&&?zm&mw<Dtetim& 

cos 0 '= r (y ev • y el )/ y 
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[0045] C<D&*> fc^Cto^TWenzelfci:, J£TF€> 

(R. N. Wenzel, 3. Phys. Golloid Chan. , 53, 1466-7 
(1949)) 0 
[0 046] 
[»3] 

-r-cose — (3) 



[0047] ^o)*, e t e ' fcrenf jvF»Br© 
or (r= [mv&omwm/gfrvvmwm] > . wenze 

[0 04 8 ] C©SC«, ft* & cos 0' 

ci^r^r^ (S6 (B) ) . 
[0 0 4 9] icw m*tt@f*©ftffiffi3*^*fc: 

cos 0 *= f l cos 0 i + (1 - cosl80° 

[0 05 2] SC (4) fx . e m ttf tifttStti© 

(H6 (C) ) . 
[0 0 5 3] <JB*tti»^>»Wtt»*tttt«l*ft 

Btl^SMr^^SSHr* (W. Chen. A. Y. Fadeev, M. C. H 
sieh, D. Oner, 3. Youngblood, and T. 3 . McCarthy La 
nqmuir, 15, 3395-3399, (1999)) (M7) 9 

[0054] mcifc^tc* mc\ mmmm^mmm 

#¥«£BL m 5fH^ffi>> > V A^ffi^p9-18 (199 
8) ) . Wolfram**, ^ >3gT?(D*©IE«ft3&J 

k={9m 2 (2^3 cos 0 + cos 8 0 )/ it T' 8 



CDS (Wenzel<D(3)) £ 5 &Cft T < £<> 

[0 05 0] Cttfcoivccassiett, ?£f*£CD^B£@ 

20 • £fi{Ht££c<h£#iSUT, BSEI!W«:£»#«tt# 
iitfC<k«cj:5»*tt*«TC!>J:^ftS:rgEi«Ufc (a. 
B. D. Cassie, Discuss. Farady Soc, 3, H-16 (194 
8)) o 

[0 05 1 ] 
[ft 4] 

-fsCWSj + fi-l (4) 

JBtTOBB«a*fKsLn>^ (E. Wolfram, and R. Fau 
30 st, Wetting, Spreading, and Adhesion; Padday, 3. 
F. , (ed.); Academic Press: London, pp213-222 (197 
8)) . 

[0 05 5] 
[ft 5] 

mg sin a = 2 7C Rk (5) 

[0 05 6] 55(5)*, a«KSfl, k«Sf*£ffi#<Z>*B 

S^A^|§g|p9-18 (1998) ) o 
[0 05 7] 

[K6] 

• (g p 1/3 sin a )/6sin 6 - (6) 



jffl^g. fi^ttfiSffi-C&S. CCt, ^C^/cFAS-17 50 ^>tCOl^Tffl5^X^Ol/^^lt#-r^imr^ 1 
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2^13mJ/trr\ t£g#6 7 riLl/nt* £ ft 0 > FAS-lTO* 
£ ©ffiSflyB x * ;l> =F-**ig I > £ I » 5 C £ 

[0 0 5 9 ] W»ttfflU:fflS3&s(*^3ftfc|BW)« 

is* * U — i^a >LXI**%> (R. E. Johnson Jr, and R. 
H. Dettre. Adv.Chem.Ser. ,43 , 112-135, (1963)) . 

l.Sgft*rttWenzel Ftf^BftfiCft 0 , **tfCJ£ 
Dtt^f;j/^t<i5c5^ l.SBttfeLhfcft* 
£Cassie*r- F#3fcIEffKCftD % ^JCffot fc <J 

L/cfflS7j<^Mcc^ i/ r niece txf * j*tt l . 

C <7)8?#r £ » Om 0 *SS**f# 6*i£C££flll£UT(,>& 
(R. H. Dettre, and R. E. Johnson Jr., Adv. Chem. 
Ser., 43, 136-144, (1963)) „ 

[0 0 6 1 ] gfl^, Wenzel*- FT^Mffi3#jKH<D 20 
fmtCttOXt&Sit LXttmLX L£ 5 C £ £ft£#. 
Cassie*- Frtt£«ttD*5**;*;S < . C©fc#>^tMfl 

< ft&e<»rffi»cDi!i*a*fi^ < ft o % 
«u^-r< ft^£^7Le>n^o 

[0 06 2] g£oT, 

fe»m3ga**<$t?C<fc©r*-5#J0j©<fc^ft«Ji 

[0 06 3] H9CC« % Mm63^l^MW 
2fl-iH&*tt8l»IR (f^(D3IJfe0II 2 ©ir— # ) <D 5 30 

[0 064] ±ja©^ffirfHHL/ytRCCO^rfB^««- 

T v Cassie^- F^lE$3ftStt^ftoT(,K C££ 
Sn/c?t*tt^^-r^M«Cassiet- 

KTsaesnr^* £m5 ctm £ e 

[0 06 5 ] ft*. f»*tt«:oi>T«, cft£-ea^fc 

mm t^&SL<om^<D mffi&wmffi stitch. 
[0066] mar, fflSLZte. *isi#';7-i© 

ff o ^ v *»«^rtt***«3»©«Jt* £ & c 
£*mmu cn^7 7if^ v^air©*^ 

#Oi!^CCj^LTl>£<h£3B0Tl>£ (H. Murase an 50 
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d T. Fu.iibayashi, Progress in Organic Coatings31, 
97-104, (1997)) o 

[006 7] *<0«3fitt©K»tC-^C*rtt, ^»JgtC« 
SW*C*S^, ^tt©£C3#^g6fci:. cassie 

ia*ii^2SSl«:J:saF^*sSiBWr, *G0«t^tt 
W:^£'gr^Lft^£#ATl>& 0 C<DjACC45l> 

Sffi (tt«I6<DflF2S) £&*^ft£&CD-C£>£ 0 
[0 06 8] <iB»*ttaffi©ffi»>cn*r©c:<t* 
fffli|iK:»«>&£, affi«:?R/jNftCi|ia4WrSiiB^K:», 
g^ffKCteWenzel*- FtCfED, SlffiCDODafcl^ 

[0 06 9] C Ct, flffiffi3*MH< fto/c»^^«, 
Wen2el*-KCC<t*3aBOTr«, SOB 3 *S»«®1E 
S&fc:>tfL<TffiK£ ItM Lr U £ 5 C £ £ ft£<D"£\ 

0, S*tttt,fc<ftorfe»*tt«Si±i/fti^i^c 
£tcft£ 0 

[0 07 0] iC6^ Cassie*- FO^IETrki:, El 
SBfc HI 0 iitf> 6 *i S a»<DaF#*JA* < , SSfflffl $ 

# < ft * « <*f a«<Dia*i&*«*s* < ft *) s wmtmm 

L^-T<ft€> («ato*VhS<tt&) q 
[0 07 1 ] fct, »*tt*±tf&/c«>«:« % Cassie 

k«c«. a»*t4«93«a> i c ^ ^jas-*yt j: ^ cc . mm 

[0 07 2] *®ffl3*ffl< U/c^^Cassie^r- K3EE 

cDaF#*X*<rSiM!3W*& (^c, f=i«:ifi-J< 

CCOtirYoungtDjSfCjB-^CirLS^CifCft^ (f =1 
CD <h£$C Young© S) ) . 

[0 07 3] HI 0 (A) <Z)^ftffl^ft^©ig 

ttt«i«1R£0. Hi* • ?S»CDigMa5= a £T^£ ro 
ughness factor«a/b ±{JxMV%2> 0 Ctl&SSCtt 
MtmmLtc, *mmZ*<D*ffi<DW&mt % WenzelCD 

7KWft«fflZ.©^ft<b(E«fl©H«^f#6n^. 
Hl^^Hl 0 (B) CC^-To H*OjS«*«IBiBJS©ll 

[0074]H10 (B) «C7nSft*J:5K:. WenzelCD 

^^^^^T^^-r3&^$<^^icon t ^moia^ 

jA^S3&^<ft^, Cassie^- F6C»ff0rt»< 
Ct&tlfrZ. -eLT, Cassie^- FCC»ff-r#l«. ^ 

Moar^^ o ra»*tt*Jffl ^ c £ ccft 
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[0 07 5] fcl±©J: *>ti;Jffimttcmn>X. *zmm 
T©<£5ftk©r&£ 0 

[0076] ( bi) ^ffi«c»*«iffi^tt sn^a/h 
asr $ n/d i # cc«riea^&ia!MijB©iia»K: ia*ii* n 

[0 07 7 ] (B2) WBB r*jB3W«TStifci*CC 

tar r*«^^3ti^i*cca^sn&s»*«©« 

8P(cM^i&SftS9ftj <!:©JSttffi«j ©&***<* 
*c<fcCcJ:9 % lWIB»;^©»7Ktt*««>5 (Bl) IB 

[0078] (B3) iirm^ftaiaiioas^tt 
r*»wrFS n/c i * cease $ n* i§ig*s§ £ mtm 

JgfcfcMfflj ©It**£<T£ (B2) IBtg<D^ffi 0 

[0079] (B4) mim*&mttteztiicWbu 
t ^ n/c i * ccwiaa/Kc oca » ©oaawc £ n * 

[0 08 0] (B5) 7mg©*S©K&ftg#7S 
5g«T, cfc9»gL<{*3KfeJT, JKC»*L<rai 

[0081] (B6) mm*nmvh& (B4) ztc 
»(B5) nm<Dmm*&m 0 

[0 08 2] (B7) Jttm&ftWtZtlX^Z (B 
4) ^6 (B6) l^ti3Matt©iH»*ffiR. 

[008 3] (B8) 56ftBKttBMfc^^>r** (B 
7 ) IBtt©flHHcttK. 

[0084] (B9> mmx&zct&mmtrz 

(B4)*6(B8) C»m^E»OiB»*ttil. 
[0 08 5] 

[0 08 6] Bfi»»*tt*^-a-sfc«bcc« % «*C— 5E 

©ffi«**f*fcth *<DM*m7k{t?zct&i&mxib 



(7) 4$H 2 0 0 1 - 1 5 2 1 3 8 
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[0 0 8 7] CCt WfciSj^iattiWir. SOB 
<D¥£jfl3 (Ra)#igg© 1/10-1 /5 gK©*$ 3 

«— jRCCSffiO^fflg (Ra)£l00nmg&J^T&CfflJx& 
10 W*i«J&6<cli. 

[0 08 8] t©<t 5 &c *«?aec«s»*tt 

SBBWMlfflS (Ra)3^iD0ninKT*rT*S*B?L 
S200rwiWTOa^ftCil!fl*WT'5T»» (^Afl^Rma 

a/hftOEB***4«-c**fc«), tjmytommmi* 

20 [0 08 9] *ii(Dx7;l/-> 3 >K:<£JB $ ttSaJStf- 
IBIBKScJEtt* 6— 3C«l^ S^ioonmK±r (illJfi^H 

Kr&& 0 a/KjrOBa*«r&«t©tt?L (#n) », m 

iO©ra©H5gt) ^2oonm^Mx.r< &<h, nj«3fc«r 
<03fc©»fa J 3^««:«cor<&3rc«)»*i/<ftc». c<d 
. — ssscc/Jn$c> (Wit«ioimett<Diai?L 

so IB) ) ffl?L (SRI) 3WHBLfc*ffltt, *ffl?L (Slffl) © 

[0090] tmicffsiftmnHirsM 

U < tt^r < sattT-^ 6 ^ 4 x v 

jut/a>*fflur«asaa*L/fcjis*, coisttxvn, 
^3>(c, ^^6 7oo°c^roiasr^ v «r«i, # 

[0091] ccx. *awr«flpi«ac«©«w*. 

ojm*^ (itCiSS^400— 800nm©MiS) ^eRiR^S^ti 

b<Dx&utmmt^xbmmt&wxi>£\,K & 
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©#, #«^©fte©— ot?&£. 
[0 09 2 ] ft*. S«3JP67 o o 4 c^r©figrii 

ttrasis-r *«>©©, «/haoiat*'r4*»!i!K:«* 

ftTl>£. 10 
[0 0 9 3 ] [SI^6 7 0 0'CJr©aati^tl 

4«Ftt*wr4«ii«{t^«j©w] 700 °cg^ 
©ffiKris*3fta#te£W-r*«» (^a^6 1 o o 
wtcwurc^ jw-r«wt) kout 

[0 09 4] C©<fc5ftfb^Bj£LT«, «A««R«fk 
«T©J:9ttfc©*«£0T»tf«C£#T 

[0 09 5 ] <#^{fc£»>*{fc3«5«> &{b7>* 

Hffcy y>BMfc«, V>mtm, 20 

[0 09 6 ] <*8«^«*>3^{b^';^A, 7-^fby 
;t/v~^A, Kfb^v^A, r^{b-feu>> 3^{b 

wiawb-*^ *fbh'j^A % ? mt* 

tt. 3^fb*SK. IKfbNR. ttffca/<*K tft^i 

»fb* a. ^ay 30 

>fb^n hr^~^A, Sfbtfn-^A, jttfbtfu- 
^a, ttftw-^A, *fbu-^A, ff^^aPM 

[0 09 7 ] <W«£«e>7-te*rt>7Hr h>7;l/$~ 

U ^ A, ^#n^>£^x^;l/rm;t/ K :>y*n^># 
>>x~;l/^ % i/^P^O^^^jR'J^fX :>y*P 

a, ^if^^-^y^^ftir. 40 
[0 09 8] [^a^6 7 0 o-c*r©sari»*sti 
*«ttt#-r**«ffc6iii©jw] wafb^iu 

[0 09 9 ] <^;l/#>BER^©K«tt>i/*«>M % 
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SAM. ^7 5/SfifE ^>^«IfI t ^> 

5/ 3 ^^>7>K^u>. v ?*y*># 

^7'Pb't>t ^x-A^ftK, y&)\,m* y* 

>h-OBL fch*a7£";;UBL fc*? x-;[/#;U;JO 

[0 10 0] <7^>MC>7 5 Fffc^«»>y^JU« 

7 5^^uy-;k 7^7 * y — ;k 7$^> 
XTA^k F, 7>h r ;^7^>, +yj;l/7?>, It 
'JW^K, ^7*-;l/7th7 5K, y^>X7 ^ 
h\ ^7 5 Sisy*~)lT ^ >, X^>>T 5 F\ 

;i/^>^r ^ ya^7^';> 4 7^ 

7$ V7> h^ + y >, t^^tK^i/y^ ^^^U 

h«;;U7^>, ^P*7-feF75h\ #)1s~)lT ^ 

[0 1 0 1] <^#JRfb^>^^an-^>^> 1 h »; 

■-<>-fe*>, ^FPF^x/ ^hP7xynK 
^bKP7th7iy> k ^^bF7^>€>, 
>>fc Kn^ 1 ^^>XTJl'7 :r b h\ ^>X^ x y y x 

% y-;u, r.ha^>y- t Fu^y^^7-fe 
h^^^>, tFP + y<>X7^tF i ^^y-;l/ 
7^;l/>T^h\ 7x^7^M ^ h\ it 
^hD^yj> k ^>*y-/v*/ 'J 
h ;I/x>y^-;bt'7 ^ ^;Uy> 

r.^>, F'j7x^.i/>, h ';^>y^;u^ f 
-^>V^>, rF77x^^y ^^-^*7x^;l/x 
; 7^^^u>, ^czn^^^u> v 7^^^;u^h 
i-yh-)^ is— hnt7 ^ T^^^U^v 5 ^* 
y ^;i/T> F^-fe> v ^x^> M/>*/t-W 

[0102] < + y>S>^PPt FP^/>. 
PP^>y^/>, fh7^PPtFP+^> 4 i?tF 



15 

F^^>, h;U+y> % ^?F*^>, i^tKP^V 
[0103] <ryft^»B. tiOSK&til&b. n*T 

w>5>=r r';if f ;>^-, ^h^y-iK ^F^ 

F\ i^P^U* 
5 F\ ist FUT^ «;> ? >, v?bFn^>^7iJ> 4 

^-^^a, ^>3-> t v^-^>. ^ = 
>, t^^;M^>^>, t*F^>, 7^;u 

F\ HB- Fx£>, ^t-FPx$>, -N^if^n 
[0 10 4] [JWcffllJJB^Biltft 7 9 *t>5/ij 

*uT>i'*)\'W7>&B& LA> 0 com. ^-~y>v*u 
7 fo^fott fr^i/W^, ^-7;i/tP7J^;^W> 

^'-7;^n7^+;HMt 'J 3-7-, PTFE Cc 

[0105] »aj-r*ci*rej«a:j6ji«w» 
fe-«^u<»lt»*lft*6to*r«fflr*i. eft 

®**>T;I^^>F!K, i&{t?Z>, & 
{t?Z>. 3*?fb^£> v ^^^P^>^t/X^f 
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^ppbx^^P^>^i/x^;^^> 4 tsf&uvx 

£^x~;l/^*>, h 'J^PPS/^P^^^x-;^ 
t- h^-^>^;b^^>Aj:^^tf6ft^o 

[ o i o 6 ] c ct, ■om#»^*34>mittoft 

*M«S^M^Aft^i©^«-e©7SS*2 w t %lgtc 
io NflE*r&*> (tftCco(,>T&i. aoSafcW(c*ji>T*WE 
£ft&) . *fctt, is »; 3i t^s-^a, 
^A^^fbt5$/c«7KKfb^j^ L/< «-efte>coii^f5 

r£»£l»0EU cn^Ol^OO. 5-60wt%© 
l>. *M^<D^»S^CftJ:^^</j:^<b7feM^?a4« 

MmrnvsmxteT-r sett**. 
[0107] imm »f3Eo*t»cciB«*tt*«-^i/fe 

20 ft, IWtttt£««*BBWc»UT % «(DMftio 

o-iio* eK©»*tt*Hcc«^ m&xm^nm 

30 * m &ig, 7>7T % #U-5>, 7^> F, U 

*'V'J>x^>Kf©a»>X;k ftfflff^cDfb^^ 
>F, ^ISWX*3S, JaIbHK: 

[0109] S^tc, S»fi»BCc«62?l|fflS*ffiSr 
40 ruin*, cft^^-r^*tmiur, 

[0 110] 
[0111] 

[*i ] 
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A FM (-tr>< SPI-3700) 1 nm 

Mtf^^esa^w- ( n*nm&ffiBo}LtM) 1 onm 

V — ¥ — KfctH — ^ VX VP-7500) l.Onm 



[0112] 

Wik, 490° cxe>*» + ^u-b±ric»Hir«&sK-r-Bif 

AVfrik 1 0IoI^^iIL/Co 

[0113] xtr>n-ha«a«LTi^§i«. mm 

0° ^o/c, f#^ci^WU^X*7X^ 

$ S -^«CC 4 0#|fflilLfcf£. 1 4 0"Cr2G#$«S 

[0 114] »6ftfc«fflW«HStt99nii. S*fl 
£lum, j^^SO-95%, S*MSm<D^«ft«150 w 
r&*3, ¥^?LS200nrn©^h^iaiH^WTSjlW)B 

[0115] 

il l^fc C(Dm I 1CCJ:0, h«*SEffc 
[0116] 

'USSE (2.37Wt%) teig&^r-^-V-f h0.24wt% i7 

•fe*;i/T-fe h>^a?>o.2wt^r^ti^n^tJ(L/cy;u 

/*-f U^^^^^XtCXtr^n- hr&Mft. 490 

■co#* h^u-h±"Ci(«?rars&s-ra^>f 

[0 117] COH©^JfStt«lmnol(D-rf^U>^ 
^7>f h TTt£M$HC J: 580nmr<DABSTl? 

ffiU/c (JUHB2. ffi^BS, x 

HHtf*4vol46, No. 5, 102-105 (1998) ) . 

[0118] *©tS** W^5^OABS^ft«-0.0006ABS 
/ta1n,T?*o/c. — *COJB*Bt^f{C««0A:»*, AB5 

1 4 0 W2<»K«UrJB*jBffl«rf¥oyfciC5, 



f#6ftfcH*ffi©¥J$fflStt37nm % ^MfiS 0.33/im, 
10 ^?LS200nm©«/h^dZiCa : &W-r o tc a 

[0119] c©««c»u Sfin.Thw/crfogStt© 

•lift tm IttC&TLtcW 500B£fig ^Jga U T 4> & *5 146° 
[0120] 

>i>mm (2.37WO0 tCfiSKSW^-V-f h0.24wt% tT 

■fe ^ ;ur -fe h > > i. owt%£ * n-en^tft u tc vji 
^VU'^x^7Xtc^t*>3-hriM, 490 
20 °c<D*y yw- h±ri(^f^^^s-r^,if^^^5 

[0121] C(DMO3teM^rStt«lrrinol0[)y^P>^ 

Z^AY Tt?*ftHj|fC J: -S^W^tt* 580nnfC<D A B S 

[0 12 2] WJ85#CDABS^{bte-0.001 
ABS/min.r^^/Co C (D^CD7K<DjgMft«5.2° ~C£>o 

?><D2%s Z s~)vm&te40ftmm*&0tc&. i40"C 
30 r2o^^jSLTS*tom^ffofcic^>, f#6ttfc«si 

MCD^fl$«48nm, fc*Cffl£ 0.67m m, ®&^80-90 
[0123] C©BKC*fU Iiri.7rrW/c^O«g© 

ttft*«»^cc<sTOfc. ioo^^jgiauyttc^*ci44 

[0 124] 

40 (2.37WtSQ KlJffiKt&W<-W ^0.24vrt* iT 

•fe^;l/T-fe h>^^>2.owt36^^n-en^iftL/cv r ^ 
u '^x*7^tcx t*>3- hri« t 4 9 

[0 12 5] C<D^(D*g4^r514«lmmo1CDy^U>^ 

[0 1 2 6 ] ^CQig^ v WS95^CDABS^fb«-0.00l 
50 2A.BS/min,r^)^/c 0 C^KCD7KOSMft«4.8° o 



(11) 

19 

?i'<D2%j%s-)\,mtK4 0fmm*Tgti,tc^ 140 

J^MCD^ta3«53r¥ru ^>Mfi£0.83um, j§ffl^65 

-85%, m*{&m'&<Dtmmzx t >'? -c&d, w-^mnm 

[0127] C<D^C*fU ^iin^rrW/cm'^g© 

Wft^^CCfSTL/Zc, 36B$fiI1£Sil0/c<LC3T76 o 
±te-?tc 0 10 
[0128] 

[Jt$$#il] W h^'CllSSWIiO^'C^ML 

/Co -ecois^^^^^oKi^D. mm<D¥-m& 

£20nm, fc*j|fii*55niTk *®§^90%O^H^jgi^f^r 
[0129] 

[It§£#j2] r-fe^i/T^ h>r;t/^^A<Dx£y- 

(2.37wt%) 0C5^^W^-VY h0.24wtS6 £T 20 
•fe^l/T-fe h>^^>1.0vt56<h V;^7T;Un^^ Ko.lw 

^•r^if^^^3iiiigoigL/, mwmzitMLtc. 

£tel83nrru ^;Mfi£ 1.88 M m, jS©^«60— 852TC& o 

/Co 

[0 1 3 0 3 
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[0i] mmi. *»«3 % ^js«4cdjs<d^«« 

[S2] ^«rf#6n^*©sEiwffX*^THr*-5. 
[03] «AK(c(s^jBA*tta«iKe:dwsn&Efifb 

[04] *miic%&m®*&mwwk<Dftxmm*\£z 

[0 5] jB»7k«R*BilBrSfe«>©iar«>D, ®?#7k 

[06] «ffl©«lffl»fi<bSgMft(OH««:ltteBrS/c«) 
<D0T>&£ o 

[07] mmKtovzwm<Dva&&. mm-rz^s 

[08] Dettre^^cfc^^Wigm (R. E. Johnson Jr, a 
nd R. H. Dettre. Adv.Chem.Ser. , 43, 112-135, (196 
3)) &5%?H'C*&. 

[09] IIJffiW5tcfe^rf^K3n/c^»!^8Sttl-ffi»* 

[0io] mm7m§m<Dffim&mm?ztcti><Dm-v$> 
MPxom* (01 1 (a) ) t$mft<om* mi 1 

(B) ) igWISrc**. 
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